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 Scholars have long been interested in the impact social upheavals and their subsequent 
trauma have on fertility expectations and fertility outcomes.  Most research in this realm has 
focused on the expectations and outcomes of women, yet research suggests that trauma may 
operate differentially through sex and that mortality shocks may exaggerate the fertility 
distributions of men and women.  In this thesis, I examine the role trauma and sex play in 
fertility expectations and outcomes and whether trauma operates differentially through sex.  
Using data from the Study of the Tsunami Aftermath and Recovery (STAR), I use logistic 
regression to examine the role sex and trauma play in the odds of a respondent saying that they 
expect to have a child or a respondent having a child after the tsunami.  The results show that for 
people between the ages of 15-24 at the time of the tsunami, there is some significant association 
between trauma and fertility expectations as well as sex and fertility outcomes.  However, it does 
not appear that trauma operates differentially through sex in this age group.  The role of trauma 
and sex, as well as the interaction between the two, are much more salient in the fertility 
expectations and outcomes of individuals who were 25-44 at the time of the tsunami.  This thesis 
contributes to the literature on fertility after a considerable social upheaval and adds to our 
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 One of the cornerstone theories of demography, the Demographic Transition Theory, 
makes the assumption that in modern societies fertility is low because mortality is low. For much 
of human history, one’s fertility had to be high to increase the likelihood of a baby surviving into 
adulthood. Population trends tend to reflect this, generally the lower the mortality rate, the lower 
the fertility rate. However, what happens when there is a sudden mortality shock, such as a war 
or natural disaster? How do individuals think about family formation after an event that 
rearranges their families and communities through its destructive impact? Research has 
demonstrated that mortality shocks such as tsunamis, earthquakes, famines, and wars have led to 
changes in fertility (Finlay 2009). This research, and work on fertility in general, has 
traditionally focused on women, but by only focusing on women, researchers may be missing a 
critical component of family formation. 
Shortly before 8 AM on December 26, 2004, one of the largest earthquakes ever recorded 
ripped across the floor of the Indian Ocean, triggering a massive column of water which became 
one of the deadliest tsunamis in history. Over 230,000 people in 14 countries perished. Indonesia 
was particularly devastated, with a death toll of approximately 160,000 individuals and over 4 
billion dollars in damage (Frankenberg et al. 2011).  The trauma of the Boxing Day tsunami was 
not equally distributed, as research conducted in Indonesia since the Boxing Day Tsunami has 
found that there were sex and age differentials in survival rates (Nobles, Frankenberg, and 
Thomas 2015).  
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Examining fertility preferences and outcomes from both a male and female perspective, 
particularly in the aftermath of a high mortality event, such as the Boxing Day Tsunami, may 
provide new insights into demographic behavior since mortality shocks may lead to gender 
differences in fertility preferences and outcomes. One such example is in 1920s France, where 
there were pronounced differences in male and female fertility rates, a phenomenon most likely 
explained by the large loss of male life during World War I, which deflated the size of the male 
population relative to females (Kuczynski 1932; Zhang 2011).  Furthermore, men and women 
sometimes have different ideal family sizes, desires that depending on the cultural and 
demographic context aren’t always incompatible (Field et al. 2016).  Some experimental research 
suggests that mortality salience exposure is one circumstance in which these differences might 
arise (Matthews and Sear 2008; Wisman and Goldenberg 2014).   
Previous research looking at fertility after the Boxing Day Tsunami found that losing a 
child or living in a community with high mortality due to the tsunami were positively associated 
with increases in fertility in women (Nobles, Frankenberg and Thomas 2015).  However, it has 
not been examined whether losing a child or community level trauma was also associated with 
fertility outcomes for men.  Thus, my research seeks to understand these relationships from a 
different perspective. 
The driving questions of my research are:  
1) How do fertility expectations and outcomes differ for men and women? 
2) Does exposure to trauma influence fertility expectations and outcomes?  Does trauma 
operate differently for men and women with respect to its relation to fertility? 
 To answer my first research question, I will use data from Wave I of the Study of the 
Tsunami Aftermath and Recovery (STAR) survey to conduct a logistic regression to capture the 
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odds of a respondent responding “yes” to the question “Do you expect to have (more) children?”  
I will stratify my model by sex and age, in addition to including variables that operationalize 
trauma at both the individual and community level.  For my second research question, I will use 
Wave VI, follow up data from ten years later, to examine if respondents were able to meet their 
fertility expectations and if there were differences by sex or exposure to trauma in who was able 
to meet their initial expectations. 
This research will add insights to the literature of both male fertility and fertility after 
social upheaval. Men have largely been overlooked in the fertility literature, despite the critical 
role they play in fertility.  Often, women’s fertility outcomes are also used as a proxies for 
men’s, however, depending on the population structure or norms around marriage, this may not 
always the case. While there are several proposed theories in the literature to explain reasons for 
elevated fertility following mortality shocks, differentiating the type of trauma experienced in 
my model will allow me to better understand the mechanisms that drive family formation after a 


















Social Upheavals and Fertility 
 
The impact of mortality shocks and social upheaval on fertility have long been of 
interests to demographers and population scientists.  Caldwell, who looked at the economic 
impact of social crises on fertility, found that these events led to reduced fertility compared to the 
fertility in the time periods before and after (2004). Researchers also found that in Kazakhstan, 
the collapse of the Soviet Union impacted the timing of first birth, though this varied among 
individuals of different ethnic groups (Agadjanian, Dommaraju, and Glick 2008). Of the various 
forms of mortality shocks and social upheaval, war has probably received the most attention in 
the literature. Several studies have found decreases in fertility during times of war or conflict, 
followed by a fertility increase after the end of the conflict (Agadjanian and Prata 2002; Blanc 
2004; Lindstrom and Berhanu 1999). However, this phenomenon can be influenced by post-war 
policy. For example, after the Iranian revolution the fertility rate rose when the new pronatalist 
government suspended the prior government’s family planning program, lowered the legal age of 
marriage to 12 and 9 for boys and girls respectively, and offered incentives to families that had 
more children (Abbasi-Shavazi 2002).   
However, fertility may not be the only component of family formation that’s impacted by 
social upheaval. After Hurricane Hugo hit South Carolina in 1989, marriage and divorce rates, in 
addition to birth rates, increased in the counties declared disaster areas compared to other non-
disaster areas in the state. This led Cohen and Cole to speculate that “a life-threatening event 
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motivated people to take significant action in their close relationships that altered their life 
course” (Cohen and Cole 2002: 14).  Thus, a natural disaster may increase the desire for 
individuals to solidify their relationships (or excise those they were merely tolerating before. 
Experience of Trauma and Trauma 
 Research on mortality shocks and social upheavals suggests that it’s not just the events 
themselves that impact fertility, but also the particular ways in which these events shaped the 
lives of individuals and their wider community.  One study looking at fertility in Rwanda after 
the genocide found that trauma had heterogenous effects on women’s fertility.  For instance, 
losing a sibling during the genocide significantly reduced both the short and long-term odds of 
having a child and changes in the local sex ratio also reduced the odds of women having a baby 
up to five years after the conflict, particularly if the woman was older.  However, losing a child 
in the genocide was significantly associated with increased odds of having a child within five 
years after the genocide, as well as a higher number of births post-genocide (Kraehnert et al. 
2019). 
 There are two main theories that address how child mortality may impact fertility. 
Replacement theory posits that fertility levels increase to replace the children and lives of other 
lost while insurance theory proposes that individuals or households who live in areas with high 
child mortality have more children than desired as a protective measure against child mortality 
(Montgomery and Cohan 1998; Preston 1978). 
While replacement motivation may operate through individuals, it’s possible that 
replacement motivation could also through social groups, such as through networks or ethnic 
groups.  In other words, when a localized mortality shock occurs, it’s possible that the 
surrounding community may become more connected and cohesive and that having children 
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could be seen as a way to rebuild the community (Nobles et al. 2015). After the 2008 Sichuan 
Earthquake, the Chinese National Government provided free fertility counseling and, if 
necessary, assisted reproductive technologies (ART) to individuals whose children died or were 
disabled from the earthquake (Qin et al. 2009). It is also possible that the loss of a child or loved 
one may cause couples to unintentionally conceive. The death of a child can increase the 
likelihood of conception as a woman may have stopped breastfeeding and resume her 
menstruation (Nobles et al. 2015; Preston 1978). In her work examining fertility in war and 
genocidal settings, Sarah Staveteig notes that Bowlby’s attachment theory posits that humans 
often seek intimacy and comfort during conflict (1969). Staveteig theorizes that this desire for 
comfort may drive the motivation for intercourse which then could potentially result in a 
pregnancy; however, it does not necessarily mean that a pregnancy outcome was the motivation 
for engaging in intercourse (2011). 
Conversely, trauma can also decrease fertility through several mechanisms. The loss of a 
spouse from a high mortality event may lower frequency of intercourse, and thus reduce the odds 
of a pregnancy. Though Bongaarts and Potter found this effect to be small, it is possible that for 
women who are already pregnant, stress from extreme events may result in a stillbirth or 
miscarriage (1983). While a variety of research suggests that exposure to trauma and stress can 
have long-term health effects, some research suggests that post-traumatic stress disorder (PTSD) 
can also impact fertility. One study found that PTSD was significantly associated with a longer 
period until conception and increased use of fertility treatments (Wamser-Nanney 2019). 
 The concept of insurance can be linked to the mortality rates at a community level, as the 
concept of insurance relies on permanently changed expectations around child survival. In other 
words, to see an insurance affect after a mortality event such as a natural disaster, individuals 
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would have to upwardly revise their expectation about children’s survival, rather than viewing 
the disaster as a one-time change (LeGrande et al. 2003; Nobles et al. 2015).  As one participant 
noted from LeGrande’s study, the motivation for large families is that “they allow you to face 
unforeseen events that can come along at any moment” (2003: 380).  However, the forms of 
insurance from adverse events may vary depending on the context. One study examining 
hurricane risk in Guatemala found that among households that owned land, fertility increased 
with hurricane risk, while for non-land owning families, fertility decreased. For both types of 
household, educational attainment was associated with higher hurricane risk. However, the 
author observed that even when negative shocks or increased risk led to decreases in fertility, he 
subsequently observed compensatory fertility among the same families. He believes that the 
most likely explanation is that individuals delayed childbirth as a form of insurance, since it was 
perceived that fertility could be caught up at a later date, while educational attainment couldn’t 
(Pörtner 2008). 
Incorporating Males into Fertility Research 
 
 In the demographic literature as a whole, male fertility is rarely addressed. In fact, in the 
first chapter of his book on male fertility, published less than a decade ago, Li Zhang notes that 
when he “used POPLINE, a digital achieve of literature on reproductive health, to conduct a 
review of the literature on the topic of fertility, the search resulted in over 75,000 fertility studies 
conducted between 1950 and 2000. Of these, only 381 dealt with fertility and reproduction 
behaviors involving males, two-thirds of which were biological and medical in orientation” 
(2011:3).  Despite this gap in the literature, it has long been accepted by demographers that men 
and women don’t always have the same fertility rate (Dudel and Klüsener 2019; Karmel 1947; 
Schoen 1985). One commonly given reason for this is that men may underreport their total 
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number of children, particularly when a child is a result of non-marital relationship (Joyner et al. 
2012). As a result of some of the difficulties accurately capturing male fertility and concerns 
about underreporting, female fertility rates have often been used as a proxy.  Many surveys focus 
primarily on women’s fertility, ignoring men’s (Schoumaker 2019). However, its problematic to 
assume that female fertility rates are equivalent to male fertility rates. Zhang points out that from 
the early 1900s to the 1950s in Europe, male fertility was actually higher than women’s because 
there was a higher percentage of unmarried women compared to men due to immigration, 
warfare, and military service.  Furthermore, Zhang notes that men are more likely to get 
remarried after a divorce than women, which makes male and female fertility rates incomparable 
(2011).  Other cultural factors such as the prevalence of polygyny, age at parenthood, or age gaps 
between partners could also contribute to differences between male and female fertility rates 
(Field et al. 2016; Pison 1986).   
 Differences in male and female fertility expectations and outcomes may be particularly 
pronounced after a mortality shock or social upheaval.  One experimental study found that after 
exposure to mortality salience (inducing thought of death by asking questions about death and 
dying) in several experimental settings, men expressed higher fertility preferences than female 
participants, regardless of their relationship status (Wisman and Goldenberg 2014). An internet-
based experiment also found similar results with men who responded to mortality priming 
(inducing thoughts of death by asking questions about death and dying) by increasing their 
fertility preferences while women’s fertility preferences decreased. The researchers theorized 
that women mortality priming by focusing on matters such as their occupation and ability to 
financially provide for themselves and others, which may lower their fertility preferences, if they 
see having children as incompatible with workforce participation (Matthews and Sear 2008).  As 
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discussed earlier, there may be gender disparities in mortality of an event or social upheaval like 
a war, as there was in World War II and after the Rwandan genocide, thus it may be easier for 
men to find a partner and have a child than it might be for any of their female counterparts.  
Indonesia and the Context of the Boxing Day Tsunami 
Research following the Boxing Day Tsunami in Indonesia has found women who lost 
one or more children were significantly more likely to have additional children following the 
tsunami. Furthermore, women who had no children and lived in areas with higher tsunami-
related death rates were more likely to have children earlier than their counterparts who lived in 
areas with lower tsunami-related death rates (Nobles et al 2015).  However, there has been a lack 
of research that looks at the fertility expectations and outcomes of men as well.  This is an 
interesting and important comparison for a couple of reasons. The first is that Indonesia has very 
conservative social norms regarding sexual behavior. In 2012, a survey of Indonesians between 
the ages of 15 to 24 years found that less than five percent of the respondents approved of girls 
having premarital sex and less than two percent of the women reported engaging in sexual 
activity.  Of the men surveyed, approximately nine percent of men reported approval for 
premarital sex.  Disapproval of premarital sex does not necessarily mean individuals do not 
engage in it as the report also notes that about 15% of the men surveyed said they engaged in 
premarital sex (United Nations Population Fund 2014).  However, the non-marital birth rate does 
remains low in Indonesia, only about one percent of births occur outside of marriage (The Social 
Trends Institute 2011). Thus, fears about men underreporting births in a non-marital context are 
probably much less salient in the Indonesian context than in the Western context. Secondly, 
because women were much more likely than men to die in the tsunami (Frankenberg et al. 2011), 
this might create a population structure where in areas highly impacted by the tsunami, men and 
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women could have disparate fertility outcomes.  Thus, the Boxing Day Tsunami and the context 
of Indonesia, make an ideal case study in which to study the impact of a mortality shock on 




























RESEARCH QUESTIONS AND HYPOTHESES 
 
My research focused on two main questions. I sought to understand: 
1) How do fertility expectations and outcomes differ for men and women?  
2) Is exposure to trauma associated with fertility expectations and outcomes?  Does 
trauma operate differently for men and women with respect to its relation to fertility? 
My hypotheses are: 
1) There will be gender differences in fertility expectations and outcomes.  Specifically, 
I think that men will be more likely to say that they expect to have more children and 
that they will be more likely to have had children in the time frame after the tsunami.  
2) Exposure to trauma increases the likelihood of fertility expectations and outcomes 
for both men and women.  However, I also believe that trauma will operate 
differentially through sex and that the interactions between being male and 
















To address my research questions, I used data from the Study of Tsunami Aftermath and 
Recover (STAR). STAR is the only population-representative large-scale household survey with 
a 15-year follow-up period that tracks individuals after a disaster. Overall, there have been a total 
of six waves of data collected from 2005 to 2015, with a new wave of data collection planned for 
some time in the near future.  The original sampling frame for STAR was the 2004 National 
Socioeconomic Survey (SUSENAS), a nationally representative survey conducted by the 
Indonesian Bureau of Statistics. The first wave of the STAR data, collected in 2005, 
administered surveys to the surviving SUSENAS respondents who lived in the 13 administrative 
districts most impacted by the tsunami in Indonesia. As respondents have moved to other areas 
or added new members to their households, STAR has continued to follow them over time and 
has added new household members to the survey. In total, the sample is comprised of 28,372 
respondents in 7,157 households. The STAR survey focuses on gathering information about 
demographic and economic characteristics, in addition to health behaviors of respondents. The 
first wave of data in particular focused on the respondents’ experiences immediately after and 
shortly after the tsunami, while Wave II for instance, incorporated more retrospective histories 
about events such as marriage and fertility (STAR 2019). The majority of the variables I will use 






Fertility expectations were measured by the response to the question “Do you expect to 
have (more) children?” (0=”No”) (1=”Yes”) from the STAR survey in Wave I.  While children 
can be brought into a household through a process such as adoption, I believe that this question is 
a good proxy to capture the expectations of having more biological children.1   
A critical component of this research was exploring whether or not respondents fulfilled 
their fertility expectations of the tsunami.  To capture whether or not there was fertility after the 
tsunami, I created binary variable which captures whether or not there was a child born after the 
tsunami (0=No Child Born After the Tsunami) (1=Child Born After the Tsunami). This variable 
was constructed using in part using birth dates from the household roster collected during Wave 
VI, the most recent wave of STAR which was collected in 2015. Additionally, males were also 
asked about children themselves and data on non-resident children was also included.   
Variables of Interest 
My main variables of interest were those related to trauma. To capture trauma at the 
wider community level, I will used a binary variable that captures whether or not anyone who 
was on the original SUSENAS household roster in that area of enumeration died as a result of 
the tsunami.2  This is a good proxy for mortality at the community level generally, as SUSENAS 
was representative.  I am taking mortality at the community level into account as individuals who 
lived in an area of enumeration where someone died due to the tsunami may have been more 
 
1 Before being asked about future expectations, respondents were asked “Have you ever had any biological 
children?” This structure likely primed respondents to think about the subsequent questions in regard to biological 
fertility. While some children lost their parents in the Boxing Day Tsunami and others were temporarily cared for 
by individuals who were not their biological parents, the start of Wave I data collection began many months after 
the tsunami, and family reunification would have been underway for during that time. Thus, responses to “Do you 
expect to have (more) children?” are assumed not to include the arrival of non-biological children to the household 
because that transition would have already occurred.  
2 While I used this variable in initial exploratory analyses, for this thesis, I used fixed effects in the area of 
enumeration and clustered standard errors to control for community level trauma. 
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likely to have been exposed to individual trauma.  Furthermore, there may have underlying 
community characteristics that impacted whether there was mortality in those communities, thus 
using this measure of community mortality may help control for those underlying factors. 
 To capture individual level trauma, I used multiple variables and indices.  One way I 
operationalized trauma is through the variants of the question that starts “At the time of the 
tsunami did you […]? 
• Hear the sound of water rushing 
• Hear people shouting about the water 
• See the tsunami come ashore 
• Swept away by the water 
• Sustain injuries 
• See family members struggle in the water 
• See family members disappear 
• See friends/neighbors struggle in the water 
• See friends/neighbors disappear 
• Wade through water afterwards 
• Live afterwards in destroyed areas 
• Search for family members in refugee camps 
• See dead bodies 
• Search for bodies of family members 
• Find or identify bodies of family members  
• See others searching for loved ones 
• Help with rescue effort 
15 
 
• Help clear corpses 
• Help in camps 
• Help clear debris 
Responses to each of these questions are “yes” or “no.”  I first recoded the response options 
to each question so that “No” = 0 and “Yes” = 1.  Thus, the higher the respondents scored in an 
index, the higher number of traumatic events they experienced.  However, I did not want to 
collapse these responses into a single index as these experiences differ thematically.  Thus, I 
created three indices to better capture the types of trauma experienced by the respondents.  
 The first index, No Agency Index, captured the number of situations the respondents 
experienced where they were powerless and unable to control their circumstances, such as 
whether they heard the sound of rushing water or saw family members disappear in the rush of 
water.   
The second and third indices will capture the degree of trauma where the respondents had 
agency or whether they were able to more actively make decisions that impacted their 
circumstances.  The Agency Low Trauma Index captures the number of situations a respondent 
faced where a respondent chose to engage in an activity that may have exposed them to some 
level of trauma, through engaging in activities such as wading through water after the tsunami or 
clearing debris.  Meanwhile, the Agency High Trauma Index captures the number of situations a 
respondent face where the respondent chose to engage in an activity that may have exposed to a 




Table 1- Conceptualization of the three trauma indices 
 
Theoretically, these distinctions are important. Individuals had no control of whether or not 
they heard the sound of water rushing or if they saw loved ones disappear in the water, but they 
could control whether or not they helped clear debris or corpses. Thus, specifically controlling 
for traumatic events where the respondent had agency, in addition to the degree of trauma they 
exposed themselves too may also act as a proxy for some underlying characteristic or personality 
trait that could also play a role in one’s fertility expectations or outcomes. 
As Lee and colleagues noted in a recent paper, studies examining community disasters have 
found rates of post traumatic stress response (PTSR) ranging from 3.6% to 37% among the 
impacted area’s residents (Lee et al. 2020).  PTSR was assessed seven item list adapted from the 
PTSD Checklist-Civilian Version, a 17-item index that has been validated with veterans, victims 
of accidents and assaults, pregnant women, and other populations in both a national and 
international context (Gelaye et al. 2017; Smith et al. 1999; Weathers 1993).  The PTSR Index 
used in these analyses captured whether the respondent had ever experienced (0=no occurrence, 
3=occurred often when the experience was most acute) one of the following seven measures: 
• Repeated, disturbing memories, thoughts, dreams, or experiences of tsunami  
• Feeling very upset when something reminded you of tsunami  
No Agency Trauma Agency Low Trauma Agency High Trauma
Hear the sound of water rushing Wade through Water Afterwards Search for family members in refugee camps
Hear people shouting about the water Live afterwards in destroyed areas Search for bodies of family members
See the tsunami come ashore Help in camps Find or identify bodies of family members
Swept Away by the Water Help clear debris Help with Rescue Effort 
Sustain Injuries Help Clear Corpses
See family members struggle in the water
See family members disappear
See friends/neighbors struggle in the water
See friends/neighbors disappear
See dead bodies
See others searching for loved ones
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• Avoiding activities or situations because they reminded you of a stressful 
experience  
• Feeling as if your future will somehow be cut short  
• Trouble falling or staying asleep  
• Feeling irritable or having angry outbursts 
•  Being “super alert,” watchful, or on guard 
Another important component of individual level trauma tsunami is whether the respondent 
had loved ones that died from the tsunami since the loss of a spouse or a child are sources of 
trauma that past research suggests may drive motivations for fertility or create differences in 
fertility outcomes.  Thus, the analyses control for both Death of a Spouse and Death of a Child. 
Control Variables 
 
I included several control variables in my analyses.  Fertility is often associated with 
demographic characters, such as marital status and age.  Additionally, the experience of trauma 
may be exaggerated or ameliorated by certain traits or demographic characteristics.  To 
operationalize marital status, I used binary variables that captures whether or not the respondent 
had ever been married at Wave I. 
 I also controlled for age. In STAR, the adult surveys were administered to individuals 
starting at age fifteen.  Because having biological children is not possible at all stages of the life 
course, and women have a shorter reproductive time frame then men, I limited my population to 
44.  I used respondent’s reported age at the time of tsunami (though I did not include cases where 
the STAR interviewer believed the respondent to be 70 or older regardless of the reported age), 
and created categorical age groups to try to reflect age patterns in family formation in Indonesia. 
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According to the 2017 Indonesia Demographic and Health Survey, among all women, the 
median age of marriage was 20.8 and the median age at first birth for individuals between the 
ages of 25 and 49.  For ever-married men between the ages of 25 and 49, 24.6 was the median 
age of marriage. Thus, the two categories I created were 15-24 and 25-44, based on the 
assumption that individuals in their late twenties would be more similar with regards to family 
formation to people in their late thirties/early forties than individuals in their late teens/early 
twenties. 
 To best try to capture socio-economic status, I used two variables.  While household 
income is often used as a measure of socio-economic status, it is sometimes difficult to capture 
in the context of lower and middle income countries, because livelihoods that are more common 
in these contexts, such as farming or fishing, often have a seasonal component to their income 
earned.  Furthermore, it is very likely that the tsunami interrupted livelihoods for some and 
opened up new avenues of income for others. One of the variables I used to capture 
socioeconomic status was the log of the monthly per capita expenditure from SUSANAS. The 
second variable I used to capture socioeconomic status was years of education. 
 I also controlled for the number of children respondents reported having at the same time 












Descriptive Statistics  
Table 2- Means and Proportions for the sample by age and sex 
  Men 15-24 
Women 15-
24 Men 25-44 
Women 25-
44 
Child Born After Tsunami 0.51 0.75 0.6 0.42 
Expect a Child 0.95 0.91 0.68 0.55 
Tsunami Mortality in EA 0.17 0.15 0.179 0.15 
Age 18.92 19.26 34.6 33.68 
Never Married 0.95 0.73 0.13 0.09 
Number Children 0.1 0.48 2.3 3.02 
Log Per Capita Monthly 
Expenditures 12.64 12.64 12.61 12.61 
Years of Education 9.75 9.71 8.8 8.15 
Death of Spouse 0.002 0.003 0.03 0.02 
Death of Child 0.001 0.005 0.05 0.03 
No Agency Index 1.93 1.55 2.12 1.48 
Agency Low Trauma Index  0.95 0.78 1.05 0.76 
Agency High Trauma Index 0.75 0.33 0.895 0.33 
Post Traumatic Stress (PTSR) Index 6.43 7.28 7.4 7.52 
N at First Wave of STAR 1797 1882 3152 3469 
 
As one would probably expect, respondents between the ages of 15 and 24 are much 
more likely to say that they expected a child in the future than their older counterparts.  For both 
age groups, men were more likely to say that they expected to have a child than their female 
counterparts, though the sex difference in expectations was much smaller younger respondents 
than it was for older respondents.  An interesting discrepancy for 15-24 year-olds is that while 
women were slightly less likely to see that they expected to have a child, women were much 
more than their male counterparts to have a child (there was over a twenty percent difference 
between men and women). 
 Older respondents were more likely than younger respondents to have been married 
before and also had a higher average number of children.  Respondents between the ages of 15 
and 24 however, tended to have more years of education than their older counterparts.   
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 With regards to PTSR, men between the ages of 15 and 24 had the lowest mean PTSR 
score.  They were also less likely than their same aged female counterparts to have lost a spouse 
or child in the tsunami.  When compared to their same aged female counterparts, men between 
the ages of 25 and 44 were more likely to have lost a spouse or child and also had a higher score 
on the PTSR index. 
Table 3- Fertility Expectations and Outcomes by Mortality in Area of Enumeration 
 
 It is likely that individuals who lived in enumeration areas where there was a SUSENAS 
respondent who died due to the tsunami were also more likely to be exposed to other measures of 
trauma due to the tsunami.  Table 3 shows that of women who did not live in an enumeration 
area where an individual died during the tsunami, only 67% of them said that they expected to 
have a child, compared to 73% of the women who lived an enumeration area where tsunami 
mortality was present.  There is also a similar pattern for men. 84% of men who lived in an 
enumeration area where tsunami related mortality occurred said that they expected to have 
another child, compared to only 77% of men who lived in areas of enumeration where there was 
no tsunami mortality.  While there don’t appear to be obvious patterns between areas of 
enumeration and fertility outcomes, this table suggests that at the very least there could be a 
compelling link between fertility expectations. 
Women 15-44 Don't Expext Child Expect a Child Population
Does Not Live in Tsu Mortality EA 0.33 0.67 4550
Live in Tsu. Mortality EA 0.27 0.73 801
Don't Have Child Had Child
Does Not Live in Tsu Mortality EA 0.47 0.53 4205
Live in Tsu. Mortality EA 0.46 0.54 744
Men 15-44 Don't Expect Child Expect Child
Does Not Live in Tsu Mortality EA 0.23 0.77 4075
Live in Tsu. Mortality EA 0.16 0.84 874
Don't Have Child Had Child
Does Not Live in Tsu Mortality EA 0.43 0.57 3714





The sample size from the first wave of STAR for these analyses was 10,300 respondents.  
There was an attrition rate of about 8% between the first and final wave of STAR for these 
analyses.  As part of my preliminary analyses, I used a restricted sample where respondents were 
present in both waves as well as the full sample to conduct a logistic regression to see whether 
the cases that were later lost to attrition may have differentially impacted fertility expectations.  I 
noticed no substantial difference between the two sample.  Thus, I used the full unrestricted 


























To conduct the analysis for the component of my first research question - how fertility 
expectations differ by sex - I conducted a logistic regression.  In a logistic regression model, the 
coefficients of the independent variables can be interpreted as increasing or decreasing the log 
odds of an individual reporting whether they expected to have more children. Because patterns of 
fertility may differ by I stratified my analyses by age in order to better incorporate an 
intersectional approach into my analyses to capture if certain variables are significantly 
associated with fertility expectations for one age group, but not the other. So, I could examine 
the role of sex in fertility expectations and outcomes, I did not stratify my models by sex, but 
controlled for it, so I would be able to interpret how being male increased or decreased the log 
odds and whether it was significant.  To test if trauma operated differentially through sex, I 
included several interaction terms in my models. 
I was also interested in examining the fertility outcomes between men and women from 
Wave I to Wave VI.  First, I was interested in whether or not the different types of trauma 
impacted the log odds of a respondent having a child after the tsunami and secondly, whether 















Fertility Expectations and Outcomes for Men and Women Aged 15-24 
Table 4-Fertility Expectation and Outcomes for 15-24-year-olds3 
 
 
3 This table shows the exponentiated log odds coefficients for the logit models for men and women who were 15-
24 at the time of the tsunami.  All models were run using variables that controlled for socioeconomic status, 
marital status, age, and number of children.  The models testing for fertility outcomes also controlled for fertility 
expectations.  These models did not control for any interactions between death of a spouse or child with sex as the 
sample sizes for men were too small.  All the models controlled for fixed effects at the area of enumeration level as 
well as clustered standard errors. 
Expect a Child Model 1 Model 2 Model 3 Model 4 Model 5
Male 1.43 1.23 1.53 1.29 1.44
Death of Spouse .02* .03* .02* .02* .02*
Death of Child 4.53 4.30 4.70 4.39 4.82
No Agency Trauma Index 1.12 1.07 1.12 1.11 1.05
Agency Low Trauma Index 1.19 1.16 1.25 1.16 1.42
Agency High Trauma Index 0.7323** 0.72** .74** .64** .64**
PTSR 1.04 1.04
No Agency Trauma Index * Male 1.10 1.13
Agency Low Trauma Index * Male 0.91 0.67
Agency High Trauma Index * Male 1.22 1.22
N 1598 1598 1598 1598 1598
Child Born After the Tsunami Model 1 Model 2 Model 3 Model 4 Model 5
Male .29*** .32*** .30*** .31*** .31***
Death of Spouse 0.60 0.58 0.60 0.61 0.60
Death of Child 0.17 0.17 0.17 0.17 0.17
No Agency Trauma Index 1.03 1.07 1.03 1.03 1.07
Agency Low Trauma Index 1.03 1.03 1.07 1.03 0.99
Agency High Trauma Index 1.08 1.10 1.09 1.20 1.15
PTSR 1.01 1.01 1.01 1.01 1.01
No Agency Trauma Index * Male 0.93 0.94
Agency Low Trauma Index * Male 0.95 1.07
Agency High Trauma Index * Male 0.88 0.93
N 2937 2937 2937 2937 2937
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 As one can see from Table 4, for individuals between the ages of 15 and 24 at the time of 
the tsunami, sex did not have a significant effect on fertility expectations.  Trauma did not 
operate differentially by sex as none of the interaction terms were significant.  However, 
experiencing highly traumatic events with agency was significantly and negatively associated 
with fertility expectations across all five models.  Death of a spouse is also negatively and 
significantly associated with the odds of expecting a child.  While losing a child was associated 
with increased log odds of expecting a child across all five models (OR>4.00), this was not 
significant, which is most likely to do to not having enough statistical power. 
 Unlike it did with fertility expectations, sex did have a significant association with having 
a child post tsunami.  Men were significantly less likely than women to have a child after the 
tsunami, even when controlling for the interactions between sex and trauma (OR=.368).  None of 














Fertility Expectations and Outcomes for Men and Women Aged 25-44 
Table 5- Fertility Expectations and Outcomes for 25–44-year-olds 
 
 Table 4 shows that for respondents between the ages of 25 and 44 at the time of the 
tsunami, men were significantly more likely to say that they expected to have a child than their 
female counterparts across all eight models.  Several trauma variables were significantly 
associated with fertility expectations.  Overall, death of a spouse was significantly and negatively 
associated with fertility expectations across all of the models.  However, being a male who lost 
one’s spouse in the tsunami drastically increases the log odds of expecting a child, even after the 
loss of a child was controlled for (OR=23.64).  Models 1-2 and Models 5-8, all show that loss of 
a child is significantly associated with increased odds of expected a child.  However, when 
Expect a Child Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Male 2.05*** 1.96*** 1.99*** 1.94*** 1.85*** 1.80*** 1.95*** 1.77***
Death of Spouse  .30*** .07*** .27*** .07*** .29*** .30*** 0.3*** .29***
Death of Child 2.40*** 1.98*** 1.39 1.69 2.4*** 2.39*** 2.41*** 2.40***
No Agency Index  1.02 1.03 1.03 1.03 0.99 1.02 1.03 1.00
Agency Low Trauma Index   0.96 0.95 0.95 0.95 0.95 0.87 0.95 0.90
Agency High Trauma Index  1.08 1.07 1.07 1.07 1.05 1.06 0.99 1.04
PTSR 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Death of Spouse * Male 27.34*** 23.64***
Death of a Child * Male 3.11** 1.41
No Agency Index * Male 1.07* 1.04
Agency Low Trauma Index  * Male 1.17* 1.17
Agency High Trauma Index* Male 1.12 1.02
N 6465 6465 6465 6465 6465 6465 6465 6465
Child Born After the Tsunami Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Male 2.88*** 2.82** 2.85*** 2.83*** 2.84*** 2.63*** 2.78*** 2.70***
Death of Spouse  1.08 0.66 1.07 0.66 1.09 1.08 1.09 1.08
Death of Child 2.41** 2.23* 2.17* 2.35* 2.42** 2.43** 2.44** 2.42**
No Agency Index  1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.06
Agency Low Trauma Index   0.93 0.92 0.93 0.92 0.93 .86* 0.92 .86*
Agency High Trauma Index  1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.94
PTSR 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Death of Spouse * Male 3.14* 3.29*
Death of a Child * Male 1.24 0.90
No Agency Index * Male 1.01 0.95
Agency Low Trauma Index  * Male 1.11 1.13
Agency High Trauma Index* Male 1.08 1.09
N 6191 6191 6191 6191 6191 6191 6191 6191
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controlling for the interaction between loss of a child and being male in Model 3 and Models 4, 
the individual association between the loss of a child in the tsunami and fertility expectations 
was no longer significant.  In Model 3, being male and having a child die in the tsunami was 
associated with increased log odds of having a child (OR=3.11), but was no longer significant in 
Model 4 when the interaction of losing a spouse and sex was added as a control.  Being male and 
having an increased score on the No Agency Trauma Index was associated with a small, but 
significant increase in the odds of expecting a child (OR=1.07), as was being male and having an 
increased score on the Agency Low Trauma Index (OR=1.17).  However, in Model 8, when 
controlling for all the interactions between sex and the trauma indices, these relationships were 
no longer significant.   
 Across all eight models, men between the ages of 25 and 44 at the time of the tsunami 
had significantly increased odds of having a child compared to their same aged female 
counterparts.  Despite the significance it had played in fertility expectations, across all eight 
models the death of a spouse due to the tsunami had no significant association with the odds of 
having a child.  However, in Model 2 and Model 4 the interaction between sex and loss of a 
spouse remained significant, with the log odds in both models slightly greater than three.  Across 
all eight models, the loss of a child in the tsunami significantly and positively increased the odds 
of having children. The interaction between sex and loss of a child, however, was not 
significantly associated with fertility outcomes.  While the interaction between being male and 
Agency Low Trauma Index was not significant in Model 6 and Model 8, when this interaction 
was controlled for, a higher score on the Agency Low Trauma Index was significantly associated 
with reduced odds of having a child after the tsunami. 
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 Overall, there was a significant relationship between sex and the dependent variable 
across three of the four sets of models.  While being male was associated with decreased log 
odds of having a child after the tsunami for individuals who were between the ages of 15 and 24 
at the time of the tsunami, it was significantly associated with increased log odds of both 
expecting a child and having a child after the tsunami for those who were 25 to 44 at the time of 
the tsunami.  The loss of a spouse and an increased score on the High Agency Trauma Index was 
significantly associated with the log odds of having children for individuals for who were 15 to 
24 at the time of the tsunami, there was no significant association between any trauma variables 
and fertility outcomes for this age group.  The role of trauma played a much more significant role 
in both fertility expectations and fertility outcomes for the older groups, suggesting that the 


















DISCUSSION AND CONCLUSION 
  
My thesis sought to address two questions: how fertility expectations and outcomes differ 
for men and women and whether exposure to trauma was associated with fertility expectations 
and outcomes, and if so, whether exposure to trauma operated differentially by sex. 
My first hypothesis was that sex would have a significant association with fertility 
expectations and outcomes.  Specifically, I thought that males would have increased log odds of 
saying that they expected to have children and later having a child born after the tsunami.  Data 
from individuals who were between the ages of 15 and 24 did not support my first hypothesis.  
Sex did not have a significant association with fertility expectations.  Furthermore, being male 
was associated with decreased log odds of having a child after the tsunami, the opposite of what I 
predicted.  However, this was most likely the result of differences in age and sex patterns when 
individuals were having children.  As Table 7 and Table 9 in the appendix demonstrate, when 
comparing men and women’s regression coefficients for fertility outcomes, women have larger 
coefficients at earlier ages then men do, while men had larger coefficients in their thirties 
compared to their female counterparts. Thus, this indicates that women have children at earlier 
ages.  Thus, the association between being male and having decreased log odds of having a child 
after the tsunami may be partially explained by differences in age and sex patterns after the 
tsunami.  However, the fertility expectations and outcomes for individuals who were between the 
ages of 25 and 44 at the time of the tsunami, mirrored my hypotheses as males had increased log 
odds of saying they expected to have another child and then having a child post tsunami.  Table 6 
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in the appendix shows that there was no significant difference in fertility expectations when men 
who were between the ages of 36-38 at the time of the tsunami to men who were 27-29 (the 
reference group) despite the large age gap.  The significant association between being male and 
having children for respondents between the ages of 25 and 44 is also likely driven by 
differences in sex and age patterns in fertility.   
My second hypothesis was that exposure to trauma would increase the fertility 
expectations and outcomes of both men and women, but also that the impact of trauma would 
operationalize in greater magnitude for men.  Overall, the evidence for this hypothesis was 
mixed.  My analyses offered evidence that trauma could be associated with fertility expectations 
and outcomes (this tended to be more salient among the older cohort of respondents), but trauma 
did not always increase the log odds of expecting or having a child.  For instance, in Table 4, 
death of a spouse was negatively associated with the odds of the respondent saying that they 
expected to have a child.  In Table 5, for fertility outcomes, Model 6 and Model 7 demonstrate 
that having an increased score on the Agency Low Trauma Index was associated with decreased 
log odds in having a child after the tsunami.  Furthermore, while several models demonstrated 
that trauma could operate differentially through sex for individuals between the age of 25 and 44 
at the time of the tsunami, there were no significant interactions in the models examining the 
fertility expectations and outcomes for those who were 15 to 24 at the time of the tsunami.   
 There are several limitations to this study.  As discussed earlier, there was a small amount 
of attrition between the waves of data.  Furthermore, there is also the risk of selection, 
particularly for the first Wave of STAR as individuals who endured high amounts of trauma may 
have been less likely to participate in a survey recounting the tsunami or may have been more 
likely to be displaced and therefore potentially harder for interviewers to locate.  Additionally, 
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there is a clear and well-documented relationship between stress and health, so this paper would 
not capture if women or families who’d experienced more traumatic events (and thus, we can 
assume, more stress) may have gotten pregnant, but been less likely to carry a baby to term.   
 Future research could also include miscarriage and stillbirth to examine if experiencing 
trauma made it less likely to carry a baby to term.  It is also striking that losing a spouse was 
associated with increased log odds of having a child born after the tsunami.  Future research 
could further explore possible mechanisms for this, such as marriage and remarriage patterns 
after the tsunami or to see how the loss of a spouse differentially impacts the long-term outcomes 
of men compared to women.   
 In conclusion, this thesis offers valuable insight into family formation after a high 
mortality event.  This study highlights the importance of looking at the intersection of both age 
and sex as mechanisms may operate differently.  It also suggests that the impact of trauma on 
fertility may extend beyond the concepts of With high mortality events such as the pandemic of 
2020 and a rise in natural disasters such as hurricanes, this study may offer interesting insight 
into how family formation shifts and evolves after such events.   
 
   
APPENDIX 
Table 6- Expect a Child (Men) 
Expect a Child Model 1 
Model 2 
(FE) 
Mortality in EA 1.0328*   
15-17 1.0690*** 1.0482* 
18-20 1.0673*** 1.0464* 
21-23 1.0805*** 1.0608** 
24-26 1.0604* 1.0322 
30-32 1.1086*** 1.1033*** 
33-35 1.0647* 1.0451 
36-38 1.0119 0.9894 
39-41 0.9595 0.9498 
42-44 0.8767*** 0.8664*** 
45-47 0.8030*** 0.7818*** 
48-50 0.8427*** 0.8353*** 
Never Married 0.9914 1.0097 
Number Children  0.9100*** 0.9119*** 
Log Per Capita Monthly 
Expenditures 0.9799 1.0034 
Years of Education 1.0022 1.0047* 
Spouse Died in Tsunami 1.0818 1.1061* 
Child Died in Tsunami 1.1644*** 1.1419** 














Table 7 Have a Child (Men) 
Have a Child Model 1 Model 2 (FE) 
Mortality in EA 0.9563*   
15-17 0.7525*** 0.7346*** 
18-20 0.9160* 0.8897** 
21-23 1.1129** 1.0840* 
24-26 1.1748*** 1.1636*** 
30-32 1.1218*** 1.1195*** 
33-35 1.0319 1.0347 
36-38 0.9408 0.9601 
39-41 0.8781*** 0.8957*** 
42-44 0.7987*** 0.8145*** 
45-47 0.7501*** 0.7806*** 
48-50 0.6922*** 0.7324*** 
Expect Child 1.2505*** 1.2408*** 
Never Married 0.9060*** 0.9130** 
Number Children  0.9847*** 0.9751*** 
Log Per Capita Monthly 
Expenditures 0.9637** 0.9436** 
Years of Education 1.0039* 1.0097*** 
Spouse Died in Tsunami 1.1282* 1.0984 
Child Died in Tsunami 1.1473** 1.0974 















Table 8- Expect a Child (Women) 
Expect a Child Model 1 
Model 2 
(FE) 
Mortality in EA 1.0323   
15-17 1.0958*** 1.0847*** 
18-20 1.1213*** 1.1089*** 
21-23 1.1172*** 1.0960*** 
24-26 1.1190*** 1.0967*** 
30-32 1.0394 1.0448 
33-35 0.9420* 0.9370* 
36-38 0.8643*** 0.8710*** 
39-41 0.8029*** 0.8107*** 
42-44 0.7646*** 0.7646*** 
45-47 0.7250*** 0.7255*** 
48-50 0.7006*** 0.7051*** 
Never Married 0.9922 1.0133 
Number Children  0.9239*** 0.9256*** 
Log Per Capita Monthly 
Expenditures 0.9878 1.0109 
Years of Education 1.0055** 1.0103*** 
Spouse Died in Tsunami 0.7631*** 0.7493*** 
Child Died in Tsunami 1.0859* 1.0532 
















Table 9-Have a Child (Woman) 
  Model 1 
Model 2 
(FE) 
Mortality in EA 0.969   
15-17 1.1619*** 1.1556*** 
18-20 1.2865*** 1.2864*** 
21-23 1.2535*** 1.2574*** 
24-26 1.1898*** 1.1927*** 
30-32 0.9716 0.9742 
33-35 0.8340*** 0.8305*** 
36-38 0.7586*** 0.7621*** 
39-41 0.6803*** 0.6907*** 
42-44 0.6469*** 0.6533*** 
45-47 0.6482*** 0.6690*** 
48-50 0.6235*** 0.6325*** 
Expect Child 1.1702*** 1.1742*** 
Never Married 0.8540*** 0.8455*** 
Number Children  0.9964 0.9922 
Log Per Capita Monthly 
Expenditures 0.9673** 0.9524** 
Years of Education 1.0076*** 1.0105*** 
Spouse Died in Tsunami 0.9456 0.9316 
Child Died in Tsunami 1.1396*** 1.0986* 
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